
574 M ISC ELLANEOUS ECOLOGICAL NOTES

B a r n e s , H . & S t a n b u r y , F. A ., 1951. A  statistical study o f  plant 
distribution during the colonization and early developm ent o f  
vegetation on china clay residues. J. Ecol. 39: 171-181 .

B l a c k m a n , G. E ., 1935. A s tu d y  b y  s ta t is t ic a l m e th o d s  o f  th e  
d is tr ib u t io n  o f  s p e c ie s  in  g r a s s la n d  a s s o c ia t io n s .  Ann. Bot. 
49: 7 49 -777 .

B l a c k m a n , G. E ., 1942. Statistical and ecological studies in the 
distribution o f species in plant com m unities. I. Dispersion as 
a factor in the study o f  changes in plant populations. Ann. 
Bot. 6 : 351-370 .

C l a p h a m , A. R ., 1936. Over-dispersion in grassland and com ­
munities and the use o f  statistical m ethods in plant ecology. 
J. Ecol. 24: 232-251 .

L e v y , E. B. & M a d d e n , E. A ., 1933. The point m ethod o f  pasture 
analysis. N. Z. J. Agric. 46: 26 7 -2 7 9 .

N e y m a n , J., 1939. On a new class o f  ‘contagious’ distributions ap­
plicable in entom ology and bacteriology. Ann. Math. Stat. 
10: 3 5 -5 7 .

P id g e o n , I. M . & A s h b y , E ., 1940. Studies in applied ecology. I. A  
statistical analysis o f  regeneration follow ing protection from  
grazing. Proc. Linn. Soc. N. S. W. 65: 123-143.

T h o m a s , M a r j o r ie , 1949. A  generalization o f  P o isson’s Binomial 
limit for use in ecology. Biometrika  36: 18 -25 .

T id m a r s h , C. E. M . & H a v e n g a , C. M ., 1955. The wheel-point 
method o f  survey and measurement o f  semi-open grasslands 
and karoo vegetation in South A frica. Mem. bot. Surv. 
S. Afr. 29.

H. H. VON B r o e m b s e n *

*This and the follow ing ecological note were written by the late H. 
H. von Broembsen o f  the Botanical Research Institute, Pretoria, 
who died in 1966. The notes were prepared for publication by J. 
W. Morris o f  the same Institute. Address: Private Bag. X I 16, 
Pretoria, 0001.

A  SIM PLE M ETHOD FOR DETERM INING  THE DENSITY OF PLA N TS IN A R A N D O M LY -D ISPER SED  PO PU LA TIO N

It is sometimes necessary to determine the densities 
of plants in experimental plots which have been sown 
to some crop or other. Where the seed has been sown 
in rows, it is a simple matter to count the number of 
plants growing in unit lengths o f row, and then com­
pute the total number of plants per plot. Where the 
seed, however, has been broadcast the method in 
which the density of plants, or the total number of 
plants per plot, is determined, is different.

When seed is broadcast over a plot, the manner in 
which the seed falls to the ground is a random pro­
cess, and the dispersion of the seed over the plot may 
be described by the Poisson distribution (Feller, 
1957). The Poisson distribution is given by

P(k plants growing on unit area a) = dake~da
k!

where d is the density of plants per unit area. The 
probability of zero plants growing in any unit area is 
then e _da. Now, if n quadrats are placed at random in 
a plot, and it is found that y quadrats contain no 
plants then

y = ne_da

a n d  J  = log n -log  y ............................ {1)
a log e

which means than the density of plants may be com ­
puted from a knowledge o f the total number of 
quadrats which are used for sampling and the 
number of quadrats containing no plants. By using 
this relationship the necessity for counting the 
number of individuals in the quadrats is eliminated.

When using the relationship (1) care must be taken 
to choose a quadrat size which will not be, (a) so 
large that it always contains plants, or, (b) so small 
that the number of empty quadrats is too large. It is 
recommended that a rough estimate of the average

density o f the individuals first be made over all treat­
ments in the experiment. The size o f quadrat which 
will give the desired percentage o f empty quadrats 
may then be computed from

a ' = log 100- lo g  y  ̂
d log e

where a is the area of the quadrat, y the desired 
percentage of empty quadrats and d the estimate of 
average density. It is recommended that y equal 50 to 
60 percent. With y equal to 50 percent, 34 percent of 
the quadrats will contain one plant, 12 percent two 
plants, and four percent more than two plants.

In order to determine the number of quadrats 
which are required to detect predetermined signifi­
cant differences in densities the following relation­
ship is used:

t = __̂ ?..Z_X2 %/n ................................ (2)
•s/v

Since the variance (v) of the Poisson distribution is 
equal to the mean (da), equation (2) may be re­
written in the form

n =
(d0a)J

where d0 is the difference in density you wish to 
regard as being significant, and t = 1,96 for P = 0,05, 
or 2,58 for P = 0,01.

The estimates of density should be transformed, 
using a square root transform ation, before being 
subjected to an analysis of variance.
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A NO TE O N  TH E EXTENSIO N OF TH E DEGREE REFERENCE SYSTEM FOR CITING BIOLOGICAL DIST R IB U TIO N  RECORDS
TO NORTH OF EQ UATO R A N D  W EST OF GREENW ICH M ERIDIAN

The Degree Reference System proposed by 
Edwards & Jessop (1967) and Edwards & Leistner
(1971) has been in general use in South Africa for 
well over ten years. Attention has recently been 
drawn to a requirement for extending the System for 
plotting the distribution of plants for the whole of 
Africa and for surrounding islands such as Tristan da

Cunha and Marion Island. This means extension to 
both north o f the Equator and west o f the Greenwich 
Meridian, amounting to extension to cover the rest of 
the earth’s surface. Although such an extension was 
implied by Edwards & Leistner (1971), no formal 
conventions for doing so were proposed by them. 
This Note gives a simple procedure for differen-


